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SUMMARY

Background: GIDEON (Global Investigation of therapeutic DEcisions in hepatocel-

lular carcinoma [HCC] and Of its treatment with sorafeNib) is a global, prospec-

tive, non-interventional study undertaken to evaluate the safety of sorafenib in

patients with unresectable HCC in real-life practice, including Child-Pugh B

patients who were excluded from clinical trials. Methods: Patients with unresec-

table HCC, for whom the decision to treat with sorafenib, based on the approved

label and prescribing guidelines, had been taken by their physician, were eligible

for inclusion. Demographic data and disease/medical history were recorded at

entry. Sorafenib dosing and adverse events (AEs) were collected at follow-up visits.

The second interim analysis was undertaken when ~1500 treated patients were

followed up for ≥ 4 months. Results: Of the 1571 patients evaluable for safety,

61% had Child-Pugh A status and 23% Child-Pugh B. The majority of patients

(74%) received the approved 800 mg initial sorafenib dose, regardless of Child-

Pugh status; however, median duration of therapy was shorter in Child-Pugh B

patients. The majority of drug-related AEs were grade 1 or 2, and the most com-

monly reported were consistent with previous reports. The incidence and nature of

drug-related AEs were broadly similar across Child-Pugh, Barcelona Clinic Liver

Cancer (BCLC) and initial dosing subgroups, and consistent with the overall popu-

lation. Conclusions: Consistent with the first interim analysis, overall safety pro-

file and dosing strategy are similar across Child-Pugh subgroups. Safety findings

also appear comparable irrespective of initial sorafenib dose or BCLC stage. Final

analyses in > 3000 patients are ongoing.

What’s known
• The oral multikinase inhibitor sorafenib significantly

improves overall survival in patients with uHCC.

However, pivotal studies generally included only

patients with preserved liver function; therefore,

investigation of sorafenib in wider patient groups is

needed.

• GIDEON is a global, non-interventional study

evaluating uHCC patients treated with sorafenib

in clinical practice, thereby allowing a broad

evaluation of patient subgroups, including those

with advanced liver dysfunction.

What’s new
• The second interim analysis of the GIDEON study

has now been completed in > 1500 uHCC

patients treated with sorafenib in clinical

practice.

• Consistent with the first interim analysis conducted

in ~500 patients, these data highlight that the

safety profile of sorafenib appears to be

comparable across Child-Pugh and BCLC

subgroups in real-life practice.

• Safety findings also appear to be similar,

irrespective of the initial sorafenib dose.

Background

Hepatocellular carcinoma (HCC) is now the third

leading cause of cancer-related death and the fifth

most common malignancy in men; the seventh in

women (1,2). The major risk factors for HCC

include chronic hepatitis C and hepatitis B viral

infections, as well as alcohol consumption, non-alco-

holic steatohepatitis and diabetes (3,4). The vast

majority (70–90%) of HCC cases occur in the con-

text of liver cirrhosis (5), and consequently many

patients present with hepatic dysfunction and experi-

ence a high rate of comorbidity. HCC is therefore a

heterogeneous disease in terms of aetiology as well as

clinical presentation and behaviour, thus presenting

challenges for disease management (6).

Most patients with HCC present with unresectable

disease (uHCC) that cannot be managed by surgery.

Non-surgical locoregional treatment options, such as

image-guided ablation and transarterial chemoem-

bolisation, are not suitable for all patients and are

associated with high rates of recurrence (7–9). At

present, there is no global standardisation of treat-

ment for uHCC, although systemic therapies may

offer a new alternative in the treatment of uHCC.

Sorafenib is a multikinase inhibitor used for the

treatment of uHCC (10). Two Phase III studies

(SHARP and Asia-Pacific) demonstrated significant

improvements in overall survival in uHCC patients,

the majority of whom had Child-Pugh A (11,12),

and sorafenib is suggested as first-line therapy in

HCC patients with advanced-stage disease (13).
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GIDEON (Global Investigation of therapeutic DEci-

sions in HCC and Of its treatment with sorafeNib) is a

prospective, non-interventional study undertaken to ful-

fil postapproval commitments to licensing agencies

(14). The primary objective of GIDEON is to evaluate

the safety of sorafenib in uHCC patients under real-life

clinical practice conditions and to gather more compre-

hensive data on the use of sorafenib in patients with

Child-Pugh B liver function, who were excluded from

the randomised clinical trials (11,12). In general, clinical

trials in HCC include only patients with preserved liver

function (15), as severe liver dysfunction associated with

Child-Pugh B or Child-Pugh C status represents a com-

peting cause of death and may confound results (11).

GIDEON is one of the largest studies undertaken

in patients with uHCC, allowing for a broad evalua-

tion of patient subgroups. Multiple predefined sub-

analyses were therefore undertaken, focusing on

potentially predictive or prognostic factors, including

Child-Pugh score, Barcelona Clinic Liver Cancer

(BCLC) stage and aetiology.

The first interim analysis of GIDEON was per-

formed per protocol when ~500 patients had been

enrolled; 479 patients were evaluated (16). Recently

published findings of this preliminary analysis high-

lighted regional variations in patient characteristics,

underlying disease aetiology and sorafenib dosing

patterns, as well as consistent safety findings across

Child-Pugh patients (16).

The second interim analysis of GIDEON was per-

formed per protocol once ~1500 patients had been

treated and followed up for ≥ 4 months. Here, we

present clinically relevant findings of this analysis,

including safety findings across Child-Pugh, BCLC

and initial sorafenib dose subgroups (17–19).

Methods

Study design and objectives
GIDEON includes patients who are candidates for

systemic therapy and in whom the decision to treat

with sorafenib has been made under real-life practice

conditions, including patients with Child-Pugh B

liver function. Full details of the study design have

been previously published (14).

Two interim analyses were preplanned, the first

when 500 patients had been followed up for

≥ 4 months, and the second when 1500 patients had

reached this point. The final analysis is scheduled at

12-month follow-up following the enrolment of

3000 sorafenib-treated patients (14).

Patients
Eligible patients are those diagnosed histologically,

cytologically or radiographically with uHCC, who

have a life expectancy of > 8 weeks and in whom the

decision to treat with sorafenib has been made by

their physician (14). Further inclusion criteria are

outlined in the previously published study design

report (14). Exclusion criteria are based on the local

product information for sorafenib (14). All patients

provided informed and signed consent, and the study

is being conducted according to established recom-

mendations and regulations relating to non-interven-

tional and postauthorisation safety studies (20) and

according to Good Clinical Practice. Documented

approval from appropriate ethics committees and

institutional review boards was obtained in accor-

dance with local laws, regulations and organisations.

Data collection and analyses
All data were collected using case report forms as

previously outlined (14). All adverse events (AEs)

were graded according to the National Cancer Insti-

tute Common Terminology Criteria for Adverse

Events version 3.0. Patients who received at least one

dose of sorafenib and underwent at least one follow-

up assessment were evaluable for safety.

Target enrolment was based on an overall sample

of 3000 patients, the number determined sufficient

for comprehensive evaluation of safety for the overall

population, as well as specified subgroups (14). All

baseline and safety data are summarised with

descriptive statistics (14).

Results

Patient demographics and disease
characteristics at study entry
In the second interim analysis, 1571 patients were

eligible for safety analysis. The study population

included patients across all BCLC stages and Child-

Pugh status groups. The majority of patients (61%)

had Child-Pugh A, with 23% having Child-Pugh B,

and most had BCLC stage C (54%). The median age

of the study population was 62, and the majority of

patients were men (82%) (Table 1).

Patient demographics and disease characteristics

were generally similar between patients receiving an

initial sorafenib dose of 400 or 800 mg. Disease char-

acteristics were also broadly comparable across

Child-Pugh and BCLC subgroups (Table 1). There

was some variation in prior treatment across Child-

Pugh subgroups, as a greater proportion of Child-

Pugh A patients had received prior locoregional

treatment compared with Child-Pugh B (61% vs.

45%). Transarterial chemoembolisation was the most

common locoregional treatment in both Child-Pugh

A and Child-Pugh B patients and across all BCLC

stages (Table 1).
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Sorafenib administration
Table 2 summarises sorafenib administration for the

overall study population and by initial dose and

Child-Pugh and BCLC subgroups. Overall, the

majority of patients received the approved initial

dose of 800 mg (74%). The median daily dose across

all patients was 693 mg.

A slightly higher percentage of patients who

received an initial sorafenib dose of 400 mg had treat-

ment duration of ≤ 4 weeks compared with those who

initially received 800 mg (20% vs. 16%). Patients with

an initial dose of 400 mg also had lower median treat-

ment duration (9.7 weeks) compared with those with

an initial dose of 800 mg (12.3 weeks).

A similar proportion of patients across Child-Pugh

subgroups received the recommended 800 mg initial

dose, although the median daily dose was slightly higher

in Child-Pugh B (721 mg) compared with Child-Pugh

A patients (680 mg). However, median duration of so-

rafenib therapy was less in Child-Pugh B (8.6 weeks)

than in Child-Pugh A patients (13.7 weeks) and shorter

with increasing Child-Pugh B scores: B7 (9.0 weeks),

B8 (8.5 weeks) and B9 (6.7 weeks).

Initial sorafenib dose and median daily dose were

broadly consistent across BCLC stages. However,

patients with BCLC stage C tended to have a shorter

duration of treatment (10.1 weeks) than patients

with BCLC stage B (16.3 weeks) and BCLC stage A

(19.6 weeks) (Table 2).

Safety assessments
Safety data from the overall population are presented

in Tables 3–5. Overall, 83% of patients experienced a

treatment-emergent AE, with 64% in total reporting

a drug-related AE. The majority of drug-related AEs

were grade 1 or 2, and only 9% of patients experi-

enced a drug-related serious AE (SAE) (Table 3).

The most commonly observed drug-related AEs

across all patients were diarrhoea, hand-foot skin

reaction and fatigue (Table 5).

The incidence of AEs and drug-related AEs was com-

parable between Child-Pugh A and Child-Pugh B

patients (Table 3). The majority of drug-related AEs

were grade 1 or 2 in both Child-Pugh A and Child-

Pugh B patients. However, there was a higher percent-

age of SAEs and drug-related SAEs, and a higher rate of

Table 1 Patient demographics, disease characteristics and prior treatment by initial sorafenib dose, Child-Pugh status and BCLC stage

Total

Initial sorafenib dose* Child-Pugh status†,‡ BCLC stage†,§

400 mg 800 mg A (< 7) B (7–9) C (> 9) A B C D

Patients, n (% of total) 1571 (100) 347 (22) 1161 (74) 957 (61) 367 (23) 35 (2) 115 (7) 298 (19) 851 (54) 92 (6)

Median age, years

(range)

62 (18–98) 63 (19–89) 62 (18–98) 64 (18–94) 61 (23–86) 58 (39–82) 67 (33–87) 66 (25–98) 60 (18–89) 61 (33–82)

Gender, n (%)

Men 1285 (82) 279 (80) 963 (83) 790 (83) 297 (81) 29 (83) 76 (66) 238 (80) 724 (85) 72 (78)

Women 286 (18) 68 (20) 198 (17) 167 (17) 70 (19) 6 (17) 39 (34) 60 (20) 127 (15) 20 (22)

ECOG PS, n (%)†,¶

0 627 (40) 106 (31) 499 (43) 478 (50) 96 (26) 5 (14) 65 (57) 178 (60) 302 (36) 23 (25)

1 670 (43) 170 (49) 472 (41) 370 (39) 171 (47) 19 (54) 43 (37) 98 (33) 412 (48) 29 (32)

≥ 2 183 (12) 44 (13) 133 (11) 68 (7) 75 (20) 10 (29) 4 (4) 19 (6) 94 (11) 40 (44)

TNM status, n (%)†,**

I 105 (7) 28 (8) 62 (5) 67 (7) 25 (7) 4 (11) 63 (55) 27 (9) 7 (1) 3 (3)

II 177 (11) 43 (12) 124 (11) 128 (13) 34 (9) 3 (9) 30 (26) 101 (34) 27 (3) 4 (4)

III 534 (34) 109 (31) 417 (36) 327 (34) 142 (39) 12 (34) 14 (12) 139 (47) 322 (38) 27 (29)

IV 561 (36) 129 (37) 411 (35) 352 (37) 113 (31) 12 (34) 5 (4) 13 (4) 440 (52) 52 (57)

Extrahepatic spread,

n (%)†
612 (39) 141 (41) 453 (39) 382 (40) 127 (35) 11 (31) 1 (1) 5 (2) 503 (59) 50 (54)

Prior surgery, n (%) 294 (19) 66 (19) 221 (19) 218 (23) 34 (9) 1 (3) 13 (11) 59 (20) 168 (20) 7 (8)

Prior LRT, n (%)†† 871 (55) 221 (64) 610 (53) 585 (61) 166 (45) 9 (26) 76 (66) 178 (60) 466 (55) 36 (39)

Prior TACE, n (%) 722 (46) 183 (53) 511 (44) 485 (51) 140 (38) 7 (20) 58 (50) 151 (51) 388 (46) 29 (32)

BCLC, Barcelona Clinic Liver Cancer; ECOG PS, Eastern Cooperative Oncology Group performance status; LRT, locoregional treatment; TACE, transarterial

chemoembolisation; TNM, tumour node metastasis. *Data missing for eight patients; data not shown for 55 patients (4%) who received an initial dose of 100, 200

or 600 mg sorafenib. †Recorded at study entry (which is defined as start of therapy and is indicated by the initial visit). ‡Child-Pugh status unknown for five

patients; 207 patients not evaluable and not tabulated. §Data missing for 13 patients; 202 patients not evaluable and not tabulated. ¶Data missing for 91 patients.

**Data missing for 14 patients; 180 patients not evaluable and not tabulated. ††Patients may have received more than one prior treatment. Other LRT received

included radiofrequency ablation (15%), hepatic arterial infusion (5%), percutaneous ethanol injection (4%) and other (9%).
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treatment discontinuation because of AEs, in Child-

Pugh B compared with Child-Pugh A patients.

The most frequent drug-related AEs across Child-

Pugh subgroups were consistent with findings in the

overall population and comparable across Child-

Pugh subgroups (Table 5). Diarrhoea, hand-foot skin

reaction and fatigue were the most frequently

observed drug-related AEs in both Child-Pugh A and

Child-Pugh B patients. However, a lower incidence

of skin toxicity was observed in Child-Pugh B

patients compared with Child-Pugh A patients (15%

vs. 29%). No unexpected AEs were observed in

patients with more severe liver dysfunction.

Neither the incidence nor the severity of drug-

related AEs was notably different across BCLC

subgroups. SAEs were more frequent in advanced

disease but the incidence of drug-related SAEs was

similar regardless of BCLC stage (Table 3). The nat-

ure of the most frequent drug-related AEs was con-

sistent across all BCLC stages and with the overall

population (Table 5).

Safety profiles appeared to be similar regardless of

initial dose. The number of drug-related AEs and

SAEs, and the number of patients in whom treat-

ment was discontinued because of AEs, were similar

across dosing subgroups (Table 4). The type and

incidence of the most commonly reported drug-

related AEs were also comparable for patients receiv-

ing an initial sorafenib dose of either 400 or 800 mg;

diarrhoea (26% vs. 25%), hand-foot skin reaction

(23% vs. 25%) and fatigue (17% vs. 14%) (Table 5).

Overall, the incidence of AEs, drug-related AEs

and SAEs was similar in both older (≥ 65 years) and

younger patients (Table 4). Across Eastern Coopera-

tive Oncology Group (ECOG) subgroups, the inci-

dence of SAEs was higher in patients with a greater

ECOG score at baseline; however, the incidence of

drug-related SAEs was similar (Table 3).

Nearly half of all deaths were HCC-related (40%),

with 14% of deaths determined as liver-related and

11% both HCC- and liver-related (Table 6).

Generally, the causes of death were similar between

Child-Pugh A and Child-Pugh B patients, with

HCC-related the most common cause of death.

Discussion

GIDEON is a Phase IV non-interventional study

undertaken to evaluate the safety of sorafenib in clin-

ical practice. The GIDEON study population is

therefore a heterogeneous one, and multiple sub-

group analyses, based on predictive and prognostic

factors, were preplanned. The second interim analysis

allowed for assessment of overall safety findings in

the larger population of > 1500 patients and for
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further evaluation across key clinical subgroups,

including initial sorafenib dose, Child-Pugh status

and BCLC stage. The final GIDEON analysis, in

> 3000 patients, is currently being undertaken and

will report data from final analyses across all sub-

groups.

Results of this second interim analysis, in 1571

patients, are consistent with observations reported in

the first interim analysis in 479 patients (16). As pre-

viously observed, patient demographics in GIDEON

are in line with previous HCC epidemiological

reports in terms of age, gender, Child-Pugh status

and prior treatment (21,22).

Consistent with the first interim analysis, the

majority of patients received the recommended ini-

tial dose of sorafenib (800 mg), and had Child-Pugh

A status and BCLC stage C. Patients across all BCLC

stages and Child-Pugh status subgroups were treated

with sorafenib. Nearly 25% of patients had Child-

Pugh B status, and based on initial and median dose

there was no evidence that the dosing strategy differs

between Child-Pugh A and Child-Pugh B patients.

However, duration of treatment tended to be less for

patients with Child-Pugh B and was increasingly

shorter with higher Child-Pugh B scores. Therefore,

the dosing patterns observed in the larger

patient population of the second interim analysis

reflect those previously reported in the first interim

analysis.

As reported in the first interim analysis, sorafenib

was generally well tolerated in the clinical setting. In

line with the SHARP and Asia-Pacific Phase III trials,

the majority of drug-related AEs were grade 1 or 2

in nature (11,12). Similarly, the nature of the AEs

was consistent with the Phase III trials, with

diarrhoea, hand-foot skin reactions, fatigue and rash/

desquamation being the most commonly reported

drug-related AEs in the GIDEON, SHARP and Asia-

Pacific studies, respectively (11,12).

The most commonly reported drug-related AEs

across Child-Pugh subgroups were comparable in

both type and incidence and were consistent with

the overall population, although there was a lower

incidence of skin toxicity in Child-Pugh B compared

with Child-Pugh A patients.

Generally, drug-related safety findings appeared

similar in both younger and older patients and in

patients with lower and higher ECOG performance

status at baseline. Also, the safety profile of sorafenib

did not appear to differ across BCLC stages. Impor-

tantly, BCLC represents one of several staging sys-

tems used in HCC patients (23), and final analyses

from the GIDEON study will allow for further explo-

ration of findings across other staging systems and

prognostic variables.

The safety profile of sorafenib appeared to be sim-

ilar irrespective of initial dose; however, the lower

initial dose of 400 mg was associated with a slightly

shorter duration of treatment. Interestingly, this is in

contrast to a recent Italian observational study in

which a lower sorafenib dose was associated with a

longer duration of treatment and improved out-

comes (24). However, the outcome findings need to

be interpreted with caution as the analysis did not

account for the notable difference in treatment dura-

tion between the lower and higher dosing groups.

In this second interim analysis, study treatment

duration findings must be considered preliminary.

Table 4 Treatment-emergent adverse events by initial sorafenib dose and age

Treatment-emergent

adverse events, n (%)

Total

(n = 1571)

Initial sorafenib dose Age

400 mg

(n = 347)

800 mg

(n = 1161)

< 65 years

(n = 883)

≥ 65 years

(n = 688)

AEs (all grades) 1307 (83) 318 (92) 940 (81) 713 (81) 594 (86)

AEs (grade 3 or 4) 472 (30) 123 (35) 334 (29) 233 (26) 239 (35)

Drug-related AEs (all grades) 1010 (64) 237 (68) 740 (64) 530 (60) 480 (70)

Drug-related AEs (grade 3 or 4) 366 (23) 84 (24) 274 (24) 172 (20) 194 (28)

SAEs* (all grades) 587 (37) 152 (44) 412 (36) 329 (37) 258 (38)

Drug-related SAEs* (all grades) 142 (9) 33 (10) 101 (9) 60 (7) 82 (12)

AEs resulting in permanent

discontinuation of sorafenib†
434 (28) 109 (31) 309 (27) 219 (25) 215 (31)

Deaths‡ 343 (22) 84 (24) 248 (21) 199 (23) 144 (21)

AE, adverse event; BCLC, Barcelona Clinic Liver Cancer; SAE, serious adverse event. *An SAE is defined as any AE occurring at any

dose that results in any of the following outcomes: death; life-threatening; hospitalisation or prolongation of existing hospitalisation;

persistent or significant disability/incapacity; congenital anomaly/birth defect; medically important event. †Any AE. ‡Deaths while on

treatment and up to 30 days after last study medication dose.
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Final data are needed to fully evaluate duration of

treatment, and final outcome analyses will adjust for

duration of treatment.

Conclusions

This updated analysis of the GIDEON study confirms

the findings from earlier reports. Sorafenib is well

tolerated in the clinical setting and safety findings

are as anticipated. The safety profile of sorafenib

appears to be similar irrespective of Child-Pugh sta-

tus, BCLC stage or initial sorafenib dose.

The GIDEON study is an observational study and

thus is limited by the lack of either a control arm or

a randomised study population. However, a non-in-

terventional study provides an opportunity to

observe treatment patterns in clinical practice and

allows the assessment of a wider patient population

than in randomised clinical trials. Thus, while GID-

EON is a non-controlled, non-interventional study,

the opportunity to evaluate > 3000 patients with

uHCC in clinical practice, including patients with a

greater degree of liver dysfunction, is of considerable

clinical interest and relevance.

The GIDEON study is ongoing, with final analyses

planned for 12 months following the recruitment of

3000 treated patients (14). Therefore, reports from

interim analyses need to be considered preliminary

and results interpreted with caution. Final reports

will include updated analysis of safety, both overall

and across subgroups, reports on duration of treat-

ment and evaluation of treatment outcomes.
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Table 6 Cause of death*,† while on sorafenib therapy or within 30 days of discontinuing therapy, by Child-Pugh status

at study entry

Deaths, n (%) Total‡ (n = 343)

Child-Pugh status

A§ (< 7) (n = 154) B§ (7–9) (n = 125) C (> 9) (n = 13)

HCC-related 138 (40) 61 (40) 50 (40) 4 (31)

HCC- and liver-related 38 (11) 15 (10) 15 (12) 3 (23)

HCC- and liver-related and MOF 9 (3) 4 (3) 2 (2) 1 (8)

Liver-related 49 (14) 22 (14) 18 (14) 2 (15)

HCC-related and MOF 15 (4) 8 (5) 4 (3) 0

MOF 22 (6) 10 (7) 8 (6) 1 (8)

HCC, hepatocellular carcinoma; MOF, multi-organ system failure. *Incidence > 2% in total population. †Patients may be included in

more than one cause of death category. ‡Child-Pugh status missing for one patient. §Data missing for seven Child-Pugh A and seven

Child-Pugh B patients.
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